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(54) MAGNETOSTRICTIVE TORQUE SENSOR AND ELECTRIC POWER STEERING DEVICE 
LOADED WITH MAGNETOSTRICTIVE TORQUE SENSOR 

(57)Abstract: - - 

PROBLEM TO BE SOLVED: To increase the freedom of 
selection of the material for a rotating shaft and to 
reduce the cost of a magnetostrictive torque sensor. 
SOLUTION: This magnetostrictive torque sensor 110 
comprises a magnetostrictive film 71 having a 
magnetostrictive characteristic changed according to 
working torque, which is provided on a rotating shaft 31 
in a prescribed width W over the whole circumference; a 
substantially U-shaped exciting magnetic core 112 
having an exciting coil 111 wound thereon, which is 
arranged opposite to the magnetostrictive film 71; and a 
substantially U-shaped detecting magnetic core 114 
having a detecting coil 113 wound thereon, which is 
arranged in the state where the phase is shifted 90° to 
the exciting magnetic core 1 1 2. A magnetic circuit is 
formed by the magnetic path passing the 
magnetostrictive film 71, the exciting coil 111 and the 
detecting coil 113. A bridge circuit is formed by the 
exciting coil 1 1 1 and the detecting coil 113. When a 
torque acts on the magnetostrictive film 71 through the rotating shaft 31, the magnetostrictive 
effect caused in the magnetostrictive film 71 according to this torque can be electrically 
detected in the bridge circuit 




(19) 0*B»f|FJt<JP) 



(ioitohiii&h** 
!&m 2001-133337 

(P 2001-1 33337 A) 

(43) 'Affl 0 ¥.f$,n*Z5f} 18 0 (2001. 5. 18) 



(5l)Int. CI." 
G 0 1 L 
B 6 2 D 
GO 1 L 



3/10 
5/04 
5/22 



F I 

GO 1 L 3/10 

B 6 2 D 5/04 

G 0 1 L 5/22 



A 2F051 
3D033 



*»* 3 OL (4101) 



(2DUUK** 


#IS5pil-311514 


(71)fflKA 


000005326 














(22) tb^B 


¥/£ll^llJ3l0 (1999.11.1) 




JKMWiKKlHrUJ— T § 








<72)36W# 












*SJRfP3trfi [ f > *lTB4*l* 


















(72)«0§* 












#3E»fD3tm i t i *iTa4*i* 


















(74)ttSA 


100067356 

























(54) mwco&m mm&bJi'?±>vRtfmm&h'i>*±>'V&fe%tistz.mW}<'<7—* : rT})^s$im. 



(57) [SJKb] 

[II] E*5tt<D»Kw5S^S*fe^»«i-t t fcfc. 




1 

fccxmmmt£.cz>mm&}%k*ifift7 v vi>®&\zx 

m&£x.tz'tkmX'mte'&ib-&tz^ kX\ HfFfElE]te#^^- 
Ltllil: F/i^/^ffl Lfct#t^. :© 

c tsssjbik ± c s mm^m. & = mz x wm&) k 
& m-r z> x ? \z m&. LtKiSh^-fe^t. 
{ 3 ] mmm*m 1 x 2 iatta>»£5t 

[OOOl] 

ifs.t^Ksi^ k m ± i^timws^ v-^t-t 

[0002] 

#M?6-2 2 1 9 4 0-§-^#B rBl^h^^-tVtj 

[0 0 0 31 ±IEftJfctf>8tfff<X>li. IskkfROlS] 1 
iMBa'f^l lC«ia8C0^(O^ai="1'/i'2 * 9 0° & 
=*s<si>2X'mi5.&3\Ztfil)l-rz>z. ktfX'ZZ, 

[0004] -bfEse&o&ffi©!*. m^nom 1 



(2) #M 2001-133337 

2 

v 8 1 0>«ft#**tett2 1 i:, lrol^ 

H*ttg|5 2 1 tR»|6|#fc«»U*:**<0^^-vS:* 
i--5^2Coa^M^tta5 2 2 t«r, MlWft^fi 
C2ftt»)*U £5>K, Ilo8«**tt»2lS:fl 
S&3^,U3 l&WC&aja-f/^ 1 KffAU 

2 2 SrBHB a 3 2 3tt/fc«ffi a A- 

4 2lcif ALfeafi*hA^-fe>-^T-fo?)„ %\-%2 
<r>m%M-}5'&.U2 1, 2 2W^^-^li, ftfg^y^-ffi 
(rTJI?fiRLfctS»«)fim*©«2«2 0 
10 r*Lt>ro«ffifflt2 0 mteWl fc3r^*-C^JBffi 

K fcfc o T/^/t fc° ^ X7&$L Lfc fc C> "Cfc 3 C [nl&tt 1 
Sr^-LT^l • m20^^i4g|52 1 , 22\Z\-)\rt 

8**tttt2 1, 2 2l;fDS«iM^W^^^4 
1. 4 2I^Tm^tW^ffi-t-6r ir^T-tSo 
[000 5] 

KA^teig$f!i3GD*m<i: I, -C«S$5b*#*#v 

III 2 0 • • • * ffifc t" y ^ T-^-T 5 <D T*fo S *»b . 
^Sffil2 0---O^fi£»«Sri«*5^^fc^ o -<7>f c 

[0 0 0 6] ^ZX-XftmnBtitote; lslfc$&(Dtf'g(Dm 
[0 0 0 7] 

40 [SlS$rftl^i-?./cA<0#^] ±ffiB6«iSr»fi£i-*fc*e) 

mmm\z^ Lxmm=>^ ^zm^tzmu^m-ng&mm 

*.fc«t«IT-*m=iW/i'Sr#v^fcli&U*«ro*affl»^S: 

T-«»iHiKSr^L. mm^-f^kmm^-f^kxy'j 
vi?m®&ffii$.Ltzzbx, ®\mm : &-ftLxmmm\zh 

so £2>mm$}$k*7'>j ^^mzxm.^mizmm-t^x o 



3 

[0008] ®mmzmfei)g-?±mizt>tLzmm&&%t 

9 0' fi+i^^ifc^ffiT-IE«LfcroT*. ttSBfcfftfl 

[o o o 9] it*ii2i4, mmm^. r^mh^^izmc 
%.#)\zmm-t%£ ?\zm&LtiMm&h*?±>"9-X'h 

10 o l 0] (Hlteti»cff^tST*±Jl^iofc5lKM^Srt8 

T-r^ffifflgt'>^v>r tfrto. v*m$.x-%z>(n 
x\ mfen&tem&m&m-tzzt&mMX'&z. la> 

myj ><Dm<fc&&i>*mx'h*) , £t>tr. 

j& • 4$ttS^-fA-£r9 0° ■(itBS-^xTS^^-CifiBL 
[001 1 ] 3 14, R*« 1 2 Ktt<0 

[0012] @^$4Sr. MMfc YfrV SreiS-T^Wt tt 

mm\z}s\,^xW}fcbs\'?$:8itii-fz>m-£<?>±o^. siie 



(3) #|jf! 2001-133337 

4 

istT*ta-r5r.i:*s-e#s. u*»t>, 

10 S 0 h— y/<-S:^4Lft»^KI4, ^f7 

H-Cf?±i-S<DT% -t— *<DtBt£^— p< > V I i»^r7 

K/KOSUKSrflt ± Lfc t # * tBPB#{c#iLi-6<D 
[0 0 1 3 ] 

[fl] 

MM /f 

[0014] 

^)t>^i:^^o HI (a), (b) tt**Wir«S«§i 
^ h/u^-fe>-^(OilS|g]r-fo5o (a) fc^-Th/i^ir 
>1^7 0ti, 0*5*113 1 fc:, ^fflh/^^CTMt 

30 ft, :«H7 1 KfctftLT, «J^i8<7)^^cr)|ibK^ 

<£>8lfcb=»>T 3 Sr9 0° {atSSr^^fc^ffiT-Sia^^ 

[0015] IIL<fl, h^tyf70(t fibBS^ 
^7 2 t&\ti^4^7 3 i:Srl5(?ia«<7>*#*-e*ai?lRl 

4^7 2, 7 3 £ 1 m(Om%^y K7 4 £ IT, !%§|g 
7 1 <73jft{§ «w«/h<D?gKC (0];tfi, 0. 4 — 0. 6mm 

40 (OBWfi, Stt • *ttS^>f /U7 2, 7 3(7)n^yu^j:«9 

(JIS-G-4105, SCM) T-fc^> 0 Z<DttW 

[0016] B1K 7 1 S*0*<k^3* ITKM 
H3 1 ^il:^^ sx*ife-e**LfcN i-Fe,| 
50 £ 0 N i - F e *(D-&&BtJi % N i 2 0 fifi%^ 



5 

Ni-Fe^Mtlt, N i £5 0-6 Ofifi% 

7 ltt5H«tt*<oJ|||t?*>*ttfJ:<. /<-^n-f (N i ; 
1^7 811% F e ; 89) ^-/^n^ (N i ; 
7 8li%, Mo ; 5fi4%. Fe ; St «9 ) CO^T'foo 
Tfc±^ 0 ::T\ Nil^y^K Fete*. Moll 

[0017] z.<D&otj:mmmi i 0^*43 1 *k 

»OSC-C«8H«7 l^«^a*Sr*C5J:5^lllte*lll3 

[0018] mm^<D v^t^^^i o\zjr$rtz>mm^ 

11. *SPI¥6- 2 2 1 9 4 r«2|S;hyU^-feV 

E&BS^^ 2tW:«ttl= I /f yu7 311 2ocdH 
SMfcO* ($lRMa^2RISb) SrffilV^-frT 
•EfaJinttKElIU *l n^a<a-4Bcfc:ifc2Pjm 

nan* b ^f&ffi f sr*fr6] s-er, ms 1 Haws a <7>-^ c 
jg» b co— 48 d a> e> sb i nm«a a <7}{di#3 e <^<§ * -east* 

h§r5£U ^(7)MtffcS£: i w £T\ 

m # <0 8 (7) ^ # t C # V > 7c 3 ,u x- £ o 
[0 0 19] BW8=i>f A-7 2Sr4i"8<0** 

oaciftfflij' (Eig, h) @*bWi3 i (D^m^mz 
a coM*e titt^hoffi i itt, w^-e**. mm^«t 

/U7 20)«^e, i ^ttia««£E«3te«7 5ar«»l^ 
l*tlJ=^/V7 3^e, i K tiffin 7 6 £ 

[0 0 2 0] 0^*4 3 1 ^jMTKH7 1 

5:iWf5 0 i-^fc*,. fift»«JE#M6K7 sa^fib 

®3>f/U7 2 20—1 OOkH z^^iftJ^fe^C^ 

Bi7 io>aai«i**2:»j£bT, «a=3^yu'7 3i^-ca» 

[0 0 2 1 ] ffi>3«ffiM:m*«ffi*fiB« 7 6 UlTiJMB* 



(4) #Bfl 2001-133337 

6 

Jx, h^tyf 7 0O«BJfif t bt, *J»?S8 1 

U rttb<0fiHfc- *m = >f^7 2. 7 35:lifo5 

[0 0 2 2] (b) l:*th;^tyf7 0tt, $)8£ • 
^ltbn^/U7 2, 7 3^b*5»St^y K7 4Sr2ffi2p 
iU :tib2H«^yK7 4, 7 4=5:, «1K7 

l »j:»ifijbTHiett3 l o«»<o»Wffi11^E«bfct> 

io <o-e*5. -t it, nj*«flat*»7 *ffl3>f^ 

7 3, 7 3^fe^ffi^}®JEc0MS:JStIi-^- 
BiR7 1 £«ttJ=i>r/U7 3 tcoBBOBRWI 

[0 0 2 3] ±Ett*Ott«^)«-CttBS LfcSf^fii 

,6, ffllBHl (a) , (b) (Df;^tyf7 0m 
20 B^J8l7 1 SrlHl^t43 1 ^^^«Jct?fcoTR»tS« 

BI|gH3 1 t«I«7 1 S»Ai:HltSc t^-C 

IE h/u^-fe>i^7 OSrtMffl^rTi) y^y^rM 0 
[0 0 2 4] g]2^*^^^5*:rsfffl^7 1 Ty 

(i) 2 1, 2 1 ^IS^fTJJ 2tr«tb^I7 — 

[0 0 2 5] !$b<H M^rT^^rAl 

M2M@ftiifi3, 1 3^u, mm^v- 
xtti) ^rmms o(omu$A3 1 *^*gL, ih]|e$43 

l^^y^T^Ktr^^tHdS 23rig*SU ?y?7 
> Ktf^^-^««|3 2(C7i^CO^^ o 5/ K3 7, 3 7^ 
40 ^LT7i*C7)^jje^2 1, 2 1 ^ii^Lfct>C0T-fo5 o 
7^^7yK^^«*3 2ll 0tett3 lfcltSMtfc 
t e ^ty33<h, fc°^^>3 3 {Cl*^ otz.#><D7y ? 

y y^gf3 on h^^-fe^ 7 o^ft ;t& 0 

[0 0 2 6] roj:9^*^^77!iy^'>^f^l 
o^iixtf. lgf^f7!)y^yK/H l 3r«*fc 

^tV«f 3 2MfeSO^^D 7 K3 7, 3 7^L 
fc*o«ie*l2 1 > 2 1 «r«jfc1-*w t*-e#*o 
50 [0 0 2 7] ^bi-li, ^f7!)y^yK/n 1 'C^ 



7 

^Lfc^xT V >?&2 2<D&f& Y&9& Y*?*^ 

/u* ]) $y9 9 0. 1 OOXtWlrtEtt 3 

2Rtft*^>foyK3 7 I 3 7l:±oT, £*^# 
tt1ft2l, 2 1 *:MkiM-6£ 4r*«-e#a. ffiot, Site 

[ 0 0 2 8 J 12 3 r4*«WK«5«»^?7— !J ^ 
/gl3 0<7)77^tt3 5^, *H^lft (Hfe&*lRj) 

^lii Ifcf^lSiMSC^^y a ^ y h 3 6 , 3 6$: 

t(O^D5/K3 7, 3 7 Sr»3SgLfcttlTfcSo H + , 

3 8tt7'/^*VK, 4 2, 4 2li7'7^7h> 4 3, 

4 3tt^hy/^ 4 4, 4 4li^h*>-/uffly-^e 

[0029] g| 4 1113 3 GO 4 - 4 *|»rffi|g-e*> 5 . ftfb 

/^^t7 5 >^13 ow««BB«a*r«i-. Sift 

^'!7^f7!l^gf 3 011 M3K =7v2T 
yKt 0 ^ty««3 2, hvu^i?>+h7 0. h/i^ys 
$/*9 0 (0 2#B) . WSfiiiiioo^')^ 

S/K4 5TlV^cfcOTfeSo h/u^ir>i^7 Oil ^ 
V*J>?4 1 Xf*y y K4 5tdK#ttfcfc<OT-foSo 
[0 0 3 0] [Hiett3 1 II Tm^^*l/3 3Sr— # 
fc»j*U iiSSP^y * K4 5*b^jjULfcAA 
«5 0 '^v^^M 1 Jl EItett3 1 WTiSMO' 
ft^+^gBS:. ±T2ffl(D$4§:5 1 , 5 2 LTInJiSS 

t), ?y^*-f K6 0Sr«i5 o 7y^^K6 0il 
7 5/^34 irS*HR'W a <b7s/^tti3 5(^^ KSB6 1 £ 
ST, MKJB£tlte6 2^LTiI^uh6 3tCTffl 
■Tr tf5y^ 3 ^'T'ffiSr^x.T* 7^^3 4^t°^ 
^>3 3l:)TLWlt5t)OTfc5o 
[0 0 3 1] «4CftttX«W 1 0 0(1 S1MSS8 2 -c* 
*Lfc*8#J hvU*3:lH]te**3 1 Cfilt^^^-A^t 

«m*-c*>* 0 #l<h *4Btttamwi ooii mm 

ms 2 1Z Yfrt D 5 3/* 9 0 (12 2 #fig) £^LTiS3£ 

Lfce»*ai oii, etbtti o i * 

102^ — A 1 0 2{-Ht^9 i: ifc^lH]6s«l3 
1 l^3fe-&Ufc^jl~A*^— /u l 0 3 kfrbttZo 4SW 



(5) 2001-133337 

8 

ffl3 2l:€It5:tmSo Ht, 5 3ftJyK» 
tt^h, 5 4ttih*H. 5 5ttlaU». 5 6ttty 
K 5 7ttfityK 5 8lW/^>-;K 5 9l±^ 

[00 3 2] r^T% H2 0tft^!7-^77yy/S 
■ 3 0 KUtsa: h^^t yf 7 0 Srttffl Lfcr i: tiS 
3b*«rIftW-*-3o ^ia^!7-^T7!)y^gBt 

ji «:e*t-siate«isr***rpn--»#j 

T^tfJ-TS i 5KU -<z> h/u^-fei/iJ-7 OS:, SMsM 
3 1 fc:Rttfc«SBK7 1 0«S»***ttli-S«M* h 
/i^ir:xlfT«/SLfc<7>-C\ t**<OJ: 9*-IhI*5«i3 1 Sr 
ft A fc -##J i" 5 sMI * s * v \, 
[0 0 3 3] #«L*VMslfi*»3 1 -CfcS^b, Wif&Y 

20 7 il:4C6SlM^itti^^^7 3 (01 #180 I- 

MUb h/^^4^tt»t^$Sffl^77!J 
*^A1 0<7>jfc«Ff4«r, ±9-*lift5:tmSo 

[0 0 3 4] ^bl-fl 0*5*1 3 1 0>*fl5K:j3Jfje«-C£ 
H»c:fcA:oT«MJBS7 1 SrRH :i<08£MJBl7 1 «1 
»**r*m=«>f/U7 3l£T*mi-«J: 3fcLfc««*h 
30 /v^tyf 7 0tr, »Jft H/i^ir^i: LTfflt>£<o 
T\ [£]Ktt3 1 (^*fW«-ol^TfiPfi^$4x*V> 0 Z<Dtz 
Hlfctt3 1 i LTttl«6«j3Sff^*#i^WJPI-S:fflv^ 

5@gtt3 itt/l:t^^y3 3 ^ri->5r K% 
>3 3 0Sa*Srt>+^^i*»5»r i:#T-#So 
^ v t V 3 3 i: 7 7 ^ 3 4 t W^^SS 

So lot, ««b«8 2^«tt^J:-&A#h/u^^*tL 
40 r+^ii^Mtt577^7>Kt e xt>It»3 2 
SrfflxLfc, tS)/^^r7yy^ii3 0tf5:i: 

[0 0 3 5] (H]te$4 3 l Sr^fiJL>Sv^ 

r% 0tett3 1 &mmti:mj&\z-rz>z ttfx^ztth 

tc, +»l:*<t5rt*-C*5, tHltett3 1^ft^ 

[Elte$4 3 1 lct°^^-v3 3£;&0X-r5*£l^ lelte 
$i3 l SriPXMtt^-fe^T 1 ^ ymiir^rfc 

^5^:. f=*y3 3 t 7 y ^ 3 4 b 

so it;^5o 7^7yKt^tySffl32« 



(6) 

9 

[0 0 3 6] Hk\^, «1*S b^?±>-y-(Dl&<D^M(DM 

ID l ~E)4 »c:*-t1ij«i:ia«(0«j«^ov^TttlHJ— «F# 

aSh^-fe^if «&<D|li«IO«IB) <*>JDK3B-C*>So h 
/w^ir^iM l oil, g]fcHi3 l fEffi hn^fciJfcC 

1 l Sr*v^H&U^»<^B&«ffi«^l 1 2&KBU n 10 

(Dmmmmfoi i 2wu9o° teftt^fc^ffi-e 

SrffifiU 1117 1 Srii4«Ki:a«3^^1 l 1 £ 

«Hj=>f/n i 3 kxm^®&&m&vtz.mm : &h/i'? 

[0 0 3 7] jBSSh/u^tyti i OKistfSfiibffiS • 

1,11 3 0M'^fflHo^tlt r-^^^^K^ 

* * J (^fi 1 0 ; 0SfP 61^5^ 3 0 0, 20 

EMttfflKfrl 1 2 ttfctti/BK'kl 1 4i£IEffi 

12, 1 14W5tJBl 1 2a, 112a, 114a, 1 
1 4 a Sr. ©^$4 3 1 3 1 a Weft ft 5 <t t fc £ 

«1R7 i ofi^irM^SS^ (t*J;Lf4\ o. 4-0. 

a»ffl»C? 112^2 o<£>^£S 112a, 112 
a Sr. «i3 1a ^«ff5pn^ia«Xttlftj»3 1 a td(3 

tf*«i-6*rt^E«-f5. 30 

[0 0 3 8] fcfiMK • tftfflfflltt'b 112, 11 

4 (::$)#£ • #?tiU^-f /H 1 1 , 1 1 3Sr#^t, liffico 
m^L^y Kl 15 <t-rs 0 S)B£=i>f A-l 1 2 <Dpfnffiir|4 
BMBCEtKIMl 2 i«r***U ^ffl^^/n l 3<DpSf 

r^-e, ^m^7 i (nmwn, mm-&mmm>bi 1 

2, 1 14^BS-ftffin>f;H 1 1, 113^ 

[0039] m6te*&w\z&zmm?£bsi'?*>''y- 
m<Dnm<DBm) <Dj%mmxh*). ±iEigi5oa«ffl 40 

m^l 1 20 2O^ffl 112a, 1 1 2 a £ x #^3 
[0 0 4 0] B17J4*«Wlw«S»3l^;h/U^-fe>^ 

m<o%m<omm) <d7v yi?mn<Dmma\nmxth 

So -7'}) yi>m?&\ 2 3(4, ±IEH5^0 6 ir^-TSbSS 
n-fyH l 1 ^t/ir^tti^-fvH 13^, 2{@G0ffitr[R 
l, R 2 i: hlzffi&l,tiL-R7 V y y(nlKT*fc5o r. 
<D£?te7!) y*Jm& 1 2 3(4. 11^7 1 *m&<n- 

»ti-a««iiiK*«rit-t-sa»#at, ii«7ii: 



»Bfl 2001-133337 
10 

[0041] a 5 ^0 6 tw^-riEitett 3 1 i,Tmm 

m? il:h/^WILfcifl:, :w h^lcijSCT 
B1S7 1MCSSSM^, m7<D?}) yi?\B\&l 

2 3tCTm^l-l^aji-5r I¥b<(4 > fifj 

K®E^asi 2 i^e>a«=i>f/n 1 1 

mm7 1 <nmm%)^#fci,xzf y r^7^#< 

,£0 2<DttlijllBEi:^<7 v^^K f}i^t\ 

com^mmcon$rtb^mEEtt*isi 2 2 u 
9 aui-r. t ^T-^ So th^mjEtf 1 2 2 i^th 

BSixfcfcb^effitt:, M^-feviM 1 0Oj&HBffi-5§-£ 
It, Mff#S8 1 K^TtS iitftS. 
[0 04 2] EI5 ~I3 7 tr^i" h i? HOT* 
(4. ±EEI1 <£> h/l^irVlJ-7 OtPJiC, 1110 7 1 
^r(H]e$4 3 1 ir^^^tr^/coTK^S^tT-fcS^ 

EWB***r«ite"raini*«v^ r<z>*s** mew 

3 1 irffilt 7 1 ^ggCStt S ^ t ^T*# , -eco/ctf) 

(4, HlteW3 1 ^tt*K^o^X(4PI^^tl^^^T% K 

vU- 1 1 o *m2<nmW}' <x J — *"rT ]) >^3£S3 OK: 
ffiffltSIilriot, -hffiia 1 <7> K/u^ir>-^7 0^- 

[0 0 4 3] *jb\ ±IESH*^»«iC*lr^"C, ^l^:h 

yu^ir>f-7 0, 1 1 o(4ffl;i<i^^!7— y 

[004 4] 

[0 0 4 5] L^t, @tett^F^tlT^^(C^fcoT 

T-fc9> £ ®fcifo(Dmmzm8ikLxwiiitzmm 

^IBfflBi^EIl, :(OB8fflIW:»LT9 0 

wffla^srESL. mm.m&mzm&kmm=>-<(ji>ktit 



11 

[0 0 4 6] £P>Klii. @g#WtSl^i:tt«« 

S„ lot, Isl^rottira>S£S&£$rftK>S£ 1 t> 
[0 0 4 7] «|**2f±. tf^ffl bJl'fKfoZXMmftte. 

tfmt-rzmmm*. mm^m&mx-^m\^t>-/t^x 
comm. isi$Bmz.mwm&®%iz-mtz>z.kfrx£* * 

* h SrteMi-?) r t 5. 20 

[0048] ua>t>, isi^ttiirBiT^ts-e^trtjfco-r 
&vrcmmmx&<9 , *«a»eo«s««>«s«i*^*: 

tf&&ottmmmztt[ti\ \^xn^s<D-^^comm.^-< ^ 

£9 0' ffiffiSr*ifc«t»-C**a-&to*4r:i-C. 0iE 30 
[0 04 9] £bKti. EHiKi©SIl:^iLt©» 

Sot, (HltGtt(0*rHcD®^eSSSrie5«)«>i 1 40 

[0 0 5 0] W*^3tt> V^^^^cY)^^^^ 
D-\zxfem-fh£ r. h/i^-fev-y-fc. 0 



<|#^ 2001-133337 
12 

[0 0 5 1 ] L*»t>, »WU4l^lHl<Ett-C*)5*^, m 
\,tz.mftX<DteZftfitfmibX>b£<Xlrts 0 Ultettw 

t s «im £te its => r «*«jfc*uii- 5 r. t 

#5o 

[0 0 5 2] Sbl-Ji, ^fi]L^V^[HltettT-fo-5^b, 

T^ymit^tgtfe*), inxfjt££-jf 

[0 0 5 3] $ b^Sfc, InlfettW^Di^^lT-^jg 
= -f ^{rx^tU-TS «fc 5 I- Lfc^M* hvi^ir 

^b7y77yKf-iy«i^LT«il; Y>v? 
Srgit5WT-fcot, [Hltettlrt°-3j-vS:-<*:tr^ 

si^tii, ««6t>^ a # ^ $ v vfcm^ e> ft -s mm 

bffixzz. r<o*Sm. ^>t7 7?i 

tr=*v***fll*.fc. ti^7-777!)y^gfi 
[Elffiwfamftlft?^] 

nan ^m^mi>mm^.h^v±^(Dmmm 
[@2] ^BJJ^s^pffl^^r y y/wrAroS 

[H13] ^fgBJtr^smib^^-^^Ty y^gf©4 

[@4] H3C04 -4^^rSHI 

Ii5] (fferoSIJfeW 

mm) 

[0 7] h/i'^-t^-y- m<omm<D 

i o- ■mmm^7-r y yy^A, 1 i-^f7!jy 



(8) 



13 

^f7!Jy» 3 1-EHEW* 7 0-M*h^ 
ir>^ m%£hs\s?±^y-) s 7 1-1 

Sffi. 7 2-B«3>fyK 7 3-<*tB=^/K 110- 



2001-133337 



14 



t) , i i i-a«=«>f/K 1 1 2—ammmis\ 1 1 

3-*HJa^/K 1 1 4-~&&mm<l\ 1 23-79 y 



[Bl] 



[H2] 




( b ) 



[0 3 1 





47 35 43 44 35 36 37 



(10) 



ftffll 2001-133337 



[117 J 




(72) mm man 

3f3EmfP3femf *l TS 4*1 » «c5fc£ 



(72)3§91# *ffl Sjgr 

»IIfD)tr!)Wl.Tl4f If t*3&£ 

^S!lfD3trti4 1 *l TS 4#1 » «c*£ 

F * — .&.(#%) 2F051 AA01 AB05 AC01 BA03 
3D033 CA28 



